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IS. DISTRIBUTION STATEMENT (of this Report)
Approved for public release; distribution unlimited. he purpose of this investigation were :(1) to investigate the preparation of metal stabilized ylldes and their utility in the preparation of fluoromethylene olefins, and (2) to Investigate yllde-carbene reactions as a route to difluoroimethylene olefins which avoids the limitations of the classical Wittig reaction. Juring the course of these investigations several new and novel reactions of difluorocarbene were discovered as well as a new and unique chain-extention reaction for the preparation of fluoroolefins and conjugated dienes 
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II. Summary of Important Results:
A. Our work on the preparation of metal-stabilized ylides yielded four significant publications. We were able to prepare stable zinc and cadmium complexes of the difluoromethy phosphonates ylide (cf. Publications #3 and 13).
In contrast to the instability of difluoromethylene ylide (even at low temperatures) these metal stabilized ylides were thermally stable (Cd reagent to 60 0 C, Zn reagent to 100*C). 
A detailed kinetic study of a series of 2-aryl-F-butenes gave unequivocal evidence in support of the carbanion mechanism. However, we did discover that there was a two step mechanism involved in the formation of the carbanonic intermediate, and a change in the rate limiting step was determined by the type of substituent present on the aryl ring.
This work provides the first unequivocal evidence for a carbanion intermediate in this type of catalytic reaction.
Full details are described in publication #11.
D.
The mechanism of hydrolysis of fluorine-containing phosphoniu salts was probed with the use of radioactive bromide. Publications #2 and 9 detail these results.
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E.
Othr carbene chemistry suggested by these results resulted in the work detailed in publications #9, #6, #7, and #4.
F. The work detailed in parts A and B led us to explore other routes to fluoroolefins and ylides. These works are detailed in publications #15, #16, #10;
and #5.
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